Introduction.
We study the existence of regular solutions to the Dirichlet problem for the quasilinear Poisson equation 
without any assumptions on the sign and zeros of the right-hand side in (1) . We analyze how the degree of regularity of solutions depends on the degree of integrability of the multiplier h. On the one hand, the interest in this subject is well known both from a purely theoretical point of view, due to its deep relations to linear and nonlinear harmonic analysis, and because of numerous applications of equations of this type in various areas of physics, differential geometry, logistic problems, etc. In particular, in the excellent book by M. Marcus and L. Veron [1] , the reader can find a comprehensive analysis of the Dirichlet problem for the semilinear equation 
uniformly with respect to the parameter z in compact subsets of D .
On the other hand, Eqs. (1) naturally arise under the study of some semilinear equations in the divergent form. Indeed, we have established [2] that, in arbitrary simply connected domains D ⊂ , solutions of the semilinear equations
with suitable matrix functions ( ) A z can be represented as the composition U u = ω , where ω is a quasiconformal mapping of D onto D associated with A , and u is a solution of Eq. (1) with . h J = Here, J stands for the Jacobian of the mapping 1 − ω . Hence, the results on regular solutions for Eqs. (1) presented in this paper and the comprehensively developed theory of quasiconformal mappings in the plane, see, e.g., [3] [4] [5] , are good basiс tools for the further study of Eqs. (5) . The latter opens up a new approach to the study of a number of semi-linear equations of mathematical physics in anisotropic and inhomogeneous media.
In Section 2, we give a necessary background for the Poisson equation ( ) ( ) u z g z Δ = due to the theory of the Newtonian potential and to the theory of singular integrals in . First, we recall that, correspondingly to the key fact of the potential theory, see Proposition 1, the Newtonian potential D for some > 2 q , and U is locally Hölder continuous in D , see, e.g., [6] . If, in addition, ϕ is Hölder continuous, then U is Hölder continuous in D . In Theorem 3, we prove the existence of solutions in the Sobolev class 2,
. The proof of Theorem 3 is realized through reducing the problem to the case of the linear Poisson equation by the Leray-Schauder approach. 
satisfying the boundary condition |
see, e.g., [7] , p. 118-120. Here, ( ) m w denotes the Lebesgue measure in . In this section, we give the representation of solutions of the Poisson equation in the form of the Newtonian (normalized antilogarithmic) potential that is more convenient for our research. On this basis, we prove the existence and representation theorem for solutions of the Dirichlet problem to the Poisson equation under the corresponding conditions of integrability of sources g . Correspondingly to 3.1.1 in [8] , given a finite Borel measure ν on with compact support, its potential is the function : 
where
Here, the function g is called a density of charge ν and the function g N is said to be the Newtonian potential of g .
The next statement on continuity in the mean of functions :
with respect to shifts is useful for the study of the Newtonian potential, see, e.g., Theorem 1.4.3 in [9] . 
Proof. By the Hölder inequality with
Thus, the first conclusion follows from
The second conclusion follows by continuity of the integral on the right-hand side in the above estimate with respect to the parameter ζ ∈ . Indeed,
where Δ denotes the symmetric difference of the disks K + ζ and * K + ζ . Thus, the statement follows from the absolute continuity of the indefinite integral.
The third conclusion similarly follows through the direct estimate
It is easy to verify that the function 
. e. and, moreover,
. In this connection, recall the definition of formal complex derivatives:
The elementary algebraic calculations show that the Laplacian ∂ψ * ∂ψ = * ∂ ∂ , see, e. g., (4.2.5) in [10] . In addition by elementary calculations, we get
where Tg and T g are the well-known integral operators
Thus, all the rest conclusions for 1 ( ) g L ∈ follow from Theorems 1.13-1.14 in [11] . 
Here, the Hölder continuity of U for Hölder continuous ϕ follows from the corresponding result for integrals of the Cauchy type over the unit circle, see, e. g., Theorem 1.10 in [11] As is clear from the proof, Theorem 3 remains valid, if f is an arbitrary continuous bounded function. These results can be extended to arbitrary smooth domains and applied to the study of some physical problems.
